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1 0  INTRODUCTION 

This report documents the completion of the 903 Pamyan’s Pit Plume Project at the Rocky Flats 
Enwronmental Technology Site This project was conducted in accordance with I‘echnical Memorandum 
No 1, Monitored Natural Attenuation of the 903 Pamyan’s Pit Plume (RMRS 1998a) and the Sampling 
and Analysis Plan for Groundwater Monitonng at the 903 Pad/Ryan’s Pit VOC Plume (RMRS 1999) 

AS a result of past waste storage practices at the 903 Pad and Ryan’s Pit, volatile organic compounds are 
present in groundwater ln excess of the Action Level Framework Tier I1 level groundwater concentrations 
defined in the Rocky Flats Cleanup Agreement (RFCA) (DOE 1996) The contaminated groundwater has 
migrated away from source areas towards surface water streams The objective of this project was to 
install plume monitoring wells and perform characterization activlties to evaluate whether monitored 
natural attenuahon is an effechve means of ensunng the protection of surface watc r quality As stated in 
the Technical Memorandum (RMRS 1998a) natural attenuahon includes physical, chemical and biological 
processes that limit or control contarmnants in the environment This may include any or all of the 
followmg processes 

0 Chemical Transformabon, 
Biodegradation, 
Dilubon, 
Dispersion, 

0 Sorption,and 
Volatilizabon 

The Fiscal Year 1999 work scope for the 903 Pamyan’s Pit Plume Project was to install a line of 
temporary well pomts usmg a Geoprobe” to locate potential groundwater pathways to surface water, then 
install long term monitomg wells m the locations most suitable for interception of groundwater These 
long term monitonng wells wll  be used to monitor whether natural attenuation is limiting the impact of the 
903 Pad/Ryan’s Pit Plume on surface water Physical processes may be as effectwe l ~ s  degradabon in 
controllmg contammants Data collected from these monitonng wells will be utilized to determine which of 
these processes are talang place 

Field actwities were lmted  to well mstallation, well development, and initial groundwater and surface 
water samphg actwitles Longer-term monitormg will be specified in the Integr‘ited Monitoring Plan 
(IMP) 

This completion report discusses the specifics of the temporary well point and long term monitonng well 
installation 

2.0 PROJECT BACKGROUND 

The 903 Pad area was used to store drums that contained radioachvely contaminated oils and VOCs from 
the summer of 195 8 to January 1967 (DOE 1992) The drums were removed begmiiing in 1967, but an 
esbmated 5,000 gallons of contaminated liquid containing approximately 86 grams of plutonium had 
leaked from the drums lnto the soil From 1968 through 1969, some of the radiologically contaminated 
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matenal was removed, the surrounding area was regraded, and muLh of the area was covered wth clean 
road base and an asphalt cap (DOE 1992) Dense, non-aqueous phase liquids (DIJAPLs) were susptcted 
to exist underneath the 903 Pad, as high concentrations of VOCs are present in the groundwater (greater 
than 1% of the chemical's aqueous solubility) However, DNAPLs were not detec ted in bonngs dnlled at 
the Pad dunng the 903 Pad Site Charactemahon Project (RMRS 1998b) 

Ryan's Pit was located approximately 150 feet south of the 903 Pad and was approximately 20 feet long, 
10 feet wide, and 5 feet deep Ryan's Pit was used as a waste disposal site starting in 1969 and was later 
used for nonradioactive liquid chemical disposal starting in 197 1 Use of the pit ceased In 197 1 VOCs 
disposed of at this locahon mcluded tetrachloroethene, tnchloroethene, and carbon tetrachlonde In 
addition to VOC disposal, paint thnner and small quantities of construction-related chemicals may also 
have been placed m Ryan's Pit (DOE 1992) In 1995, source removal activities were completed at Ryan's 
Pit, including the removal of 180 cubic yards of contaminated soils (RMRS 1997) 

The 903 PadlRyan's Pit Plume is defined as the lobe of VOC contaminated groundwater that extends 
southward from these two source areas toward the South Interceptor Ditch (SID) and Woman Creek The 
major groundwater plume contaminants are carbon tetrachlonde, tnchloroethene and tetrachloroethene 
which correspond to the waste matenals reported to have been leaked or disposed (of at the source areas 

The 903 Pad is located on the flat surface at the southern edge of the pediment A south facing hillside 
slopes downward fiom the 903 Pad to the SID and Woman Creek Ryan's Pit is located on the hillside to 
the south of the 903 Pad In the 903 Pad area, the Rocky Flats Alluvium is 10 feet thck at the northwest 
comer of the Pad whch is near a bedrock high, and 25 feet thick at the southeast comer which is within a 
bedrock channel The Rocky Flats Alluvlum is truncated by erosion and does not extend to Ryan's Pit 
At Ryan's Pit and further down slope toward Woman Creek, surficial deposits consist pnncipally of 
clay-nch colluwum and reworked Rocky Flats Alluvlum that has been transported downgradient 
Bedrock is composed of weathered claystone of the Arapahoe and Laramie Formations In addition, the 
Arapahoe No 1 Sandstone subcrops under the alluwum at the extreme northwest comer of the 903 Pad 

Groundwater flow is complex and is pnmanly controlled by bedrock surface features, interactions 
between geologc uruts, and vanahons m saturated tlucknesses Groundwater flow paths in alluvlal 
matenals in the 903 Pad and Ryan's Pit area are relahvely well defined by contact seeps with the 
underlymg bedrock matenals and by numerous wells On the hillside, flow is affected by vanations in 
surficial and bedrock topography, and heterogemhes mthin the colluwum and bedrock Areas of 
unsaturated colluwum and shallow bedrock are common Groundwater flow in the colluwum follows 
north-south trendmg small paleochannels cut mto the underlymg bedrock claystone One narrow 
paleochannel, approximately 150 to 300 feet wide, extends from the 903 Pad south through Ryan's Pit 
The areas surrounding these paleochannels are unsaturated 

The 903 PadRyan's Pit Plume is defined as the lobe of contaminated groundwater that flows southward 
from these two source areas toward the SID and Woman Creek drainage The pnmary plume 
contaminants are carbon tetrachlonde, tetrachloroethene, and tnchloroethene Discharge of contaminated 
groundwater has not been observed from the colluwum or weathered bedrock porhon of this plume The 
lobe of contaminated groundwater whch flows eastward from the 903 Pad is further addressed as part of 
the East Trenches Plume 



903 Pad/Ryan’s Pit Plume Document Number RFRMRS-98-424 UN 
Completion Report Page Number 3 of5  

Date August 30, 1999 

3.0 WELL INSTALLATION 

The locabons of the four long-term monitonng wells were based on the presence and amount of free 
groundwater found in initial temporary well points located at potential drilling siies This approach was 
being taken to more accurately delmeate preferenbal plume pathways and improve well and monitoring 
program success The temporary well points are shown on Figure 1 and were baq,ed on previous 
hydrogeologic investigabons, current field observations, interpretation of ground water flow directions, 
and seep locabons Bonngs wlth the greatest saturated thickness and potential atlility to supply water 
were considered to be the most favorable candidate sites for well installation 

In additron to the temporary well points, surface water samples will be collected where plume flowpaths 
are projected to intersect the SID and Woman Creek These locations w11 be sampled at least twice next 
year to estimate potenbal flux to surface water 

On the basis of the 14 temporary well points bomgs, four permanent well locations were chosen and are 
shown on Figure 1 Well (90099) was positloned next to well 01298 to monitor upgradient groundwater 
quality Two wells (90199 and 90299) were posihoned to the south along prim,iry plume pathways to 
monitor groundwater quality at the north edge of the SID The fourth well (90399) is paired with well 
90199 to monitor VOC contammahon m weathered bedrock 

The four monitonng wells were installed begmning July 22, 1999 wth completion on July 30, 1999 
These wells were developed the followmg week, at whch bme an initial groundwater sample was 
collected A quarterly well samplmg frequency is planned which wll  serve to optimize the seasonal 
aspects of water level and VOC concentrabon variations, while minimizing costs and other resources 
Subsequent samplmg frequency w11 be specified in the IMP based on the sampllrig results of the first 
year Only VOC samples wl l  be collected from these wells, because the purpose of the monitonng 
program is to evaluate the effechveness of momtored natural attenuabon on this plume of VOC- 
contammated groundwater The data wll  be used to evaluate pmary  contaminant concentrations and 
trends for the purpose of protectmg surface water quality 

3 1 WellDeslgn 

The monitormg wells are conventional wells suitable for long-term monitoring clf shallow water-bearing 
zones The screened mtervals fully penetrate saturated colluvial materials To ensure that these wells 
have a multl-purpose momtormg functlon, potentlally contarmnated surface soils associated with the 903 
Pad radionuclide release were cased-off from deeper zones using surface conductor casing isolation 
techmques F m l  depth deterrmnatlons were made in the field based on actual drilling and initial depth 
to water results 

All wells were mtalled usrng dual (aseptic) casing construction methods Well construction materials 
consisted of a two and one-half-foot (2 5’) section of 15 %-inch inner diameter (ID) steel surface casing 
and concrete pad, and 2-inch ID, schedule 40 polyvinyl chloride (PVC) riser and factory cut (0 010- 
lnch slot width) well screen, and a 2 3 foot sump at the base of the screen Protective casing consisting 
of 5 5/8-ich ID steel riser with loclung cap and lock was set in sackrete to a depth of about 2 to 3 feet 

Table 1 presents the construcbon details for each well Additional information is found in Appendix A 

b 
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, Depth to 
Bedrock 

~ (feet) 

15 3 

11 

Table 1 Well Construcbon Details 

Screened Depth to 
interval water 
(feet) (feet) 

11 9-169 168 

58-108 Dry 

Location Total 
Number Depth 

(feet) 

90199 

90299 

90399 

I 01298 
At the north edge 
of the SID below 
well 01298 
At the north edge 
of the SID below 
well 01698 
At the north edge 21 
of the SID below 
well 01298 

13 1 

20 5 Y 

Rationale 

Monitor colluvial groundwater 
quality to assess natural 
attenuation along plume pathways 
Monitor groundwater quality 
downgradient of well 01298 

~~ 

Monitor groundwater quality 
downgrddient of well 01698 

Monitor groundwater quality 
downgradient of well along plume 
pathways in weathered bedrock 

4 0 DEVIATIONS FROM THE PLANS 

There were no dewabons fiom the Sampling and Analysis Plan or the Technical Memorandum 
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